Purpose: Among cell adhesion molecules, serum levels of intercellular adhesion molecule-1 and E-selectin are known to be correlated with the metastatic potential of gastric cancer. In the present study, the authors investigated the expression of intercellular adhesion molecule-1 and E-selectin in gastric cancer tissues and cultured gastric cancer cells, and examined their clinical value in gastric cancer. Materials and Methods: The protein was extracted from gastric cancer tissues and cultured gastric cancer cells (MKN-28 and Kato-III) and the expression of intercellular adhesion molecule-1 and E-selectin was examined by western blotting. The clinical significance of intercellular adhesion molecule-1 and E-selectin was explored, using immunohistochemical staining of specimens from 157 gastric cancer patients. Results: In western blot analysis, the expressions of intercellular adhesion molecule-1 in gastric cancer tissues and cultured gastric cancer cells were increased, however, E-selectin in gastric cancer tissues and cells were not increased. Among 157 gastric cancer patients, 79 patients (50%) were intercellular adhesion molecule-1 positive and had larger tumor size, an increased depth of tumor invasion, lymph node metastasis and perineural invasion. The intercellular adhesion molecule-1 positive group showed a higher incidence of tumor recurrence (40.5%), and a poorer 3-year survival than the negative group (54.9 vs. 85.9%, respectively). Conclusions: Intercellular adhesion molecule-1 is overexpressed in gastric cancer tissues and cultured gastric cancer cells, whereas Eselectin is not overexpressed. Increased expression of intercellular adhesion molecule-1 in gastric cancer could be related to the aggressive nature of the tumor, and has a poor prognostic effect on gastric cancer.
Introduction
The adhesion between endothelial cells and cancer cells is essential for cancer invasion and this process is mediated by intercellular adhesion molecules including intercellular adhesion molecule-1 (ICAM-1) and E-selectin. Selectins are adhesion molecules that mediate the initial binding of leukocytes to microvascular endothelium by lectin-type interactions with carbohydrate ligands on corresponding target cells. (13, 14) E-selectin is detected on the surface of endothelial cells upon activation by cytokines and binds to target cell surfaces by oligosaccharide recognition. (15) The binding of cancer cells to endothelial cells by E-selectin is reportedly related to their metastatic potential. (16) In gastric cancer, some researchers have reported that a negative relationship between ICAM-1 expression in gastric cancer cells and tissues and cancer progression or metastatic potential which has a better prognostic effect. (17, 18) Otherwise, others have reported a positive relationship between serum levels of circulating ICAM-1, E-selectin and their expression in gastric cancer cells and tumor progression and metastatic potential, which has a poor prognostic effect. (19) (20) (21) (22) In the present study, the authors investigated the expression of ICAM-1 and E-selectin in gastric cancer tissues and cultured gastric cancer cells, and examined their prognostic value in gastric cancer patients.
Materials and Methods

Gastric cancer cell culture
Gastric cancer cell lines (MKN28, KATOIII) were cultured in RPMI 1640 medium supplemented with 10% fetal bovine serum, 100 mg/ml streptomycin and 100 unit/ml penicillin and incubated at 37 o C in a humidified atmosphere containing 5% CO 2 in air (referred to as the normoxic condition).
Protein extraction and western blot analysis
To obtain the intestinal proteins, cells and tissues were homogenized in RIPA buffer (20 mM Tris, 1 mM EDTA, 255 mM sucrose, pH 7.1). The supernatants were used. The protein concentrations were determined using a PIERCE Protein Assay Regent (Pierce, Rockford, IL, USA). Each protein sample was mixed with Laemmli sample buffer (Bio-Rad, Hercules, CA, USA). Western blots were performed using 20 mg of total protein. Protein samples were analyzed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis in 10% acrylamide gels. The proteins were transferred onto nitrocellulose membranes (Protran, Whatman, Dassel, Germany), which were blocked in 5% non-fat dry milk in TBS buffer for 1 hour.
Then, the nitrocellulose membrane was incubated with a polyclonal antibody against E-selectin (Biovision, Inc., Milpitas, CA, USA, 1 : 1,000) and ICAM-1 (SANTACRUZ, Santa Cruz Biotechnology, Inc., Santa Cruz, CA, USA, 1 : 100) diluted in blocking solution overnight at 4 o C. Afterwards, the membranes were rinsed three times with TBS, 0.1% Tween-20 for 10 minutes, and re-incubated for 1 hour at room temperature in blocking buffer with 1 : 2,500 diluted horseradish peroxidase-conjugated secondary antibody, and then washed three times for 10 minutes. Protein detection was performed using 
Subjects
We studied 157 patients with gastric cancer who underwent 
Immunohistochemistry
Statistical analysis
The statistical significance of the correlation between ICAM-1 expression and clinicopathologic features was evaluated by chisquare test and independent t-test. Survival curves were constructed according to the Kaplan-Meier method. For statistical differences between curves, a P-value was calculated using the log-rank test.
A Cox regression model was used to examine independent prognostic factors in patients. All statistical analyses were performed using SPSS 13.0 for Windows (SPSS Inc., Chicago, IL, USA) and a P-value＜0.05 was considered statistically significant. 
KATO-III)
Western blotting was performed using gastric cancer tissues as well as corresponding tissues from non-cancerous regions and two gastric cancer cell lines, MKN28 and KATO-III. ICAM-1 expression was noted in normal stomach tissues and the level of expression was increased as much as four times in gastric cancer tissues compared with normal stomach tissues. However, E-selectin expression was more prominent in normal stomach tissues and it was decreased in gastric cancer tissues. In cultured gastric cancer cell lines, MKN28 and KATO-III, the level of expression of ICAM-1 was increased, especially in MKN28, but the level of expression of E-selectin was not increased (Fig. 1 ).
Immunohistochemical staining of ICAM-1 and E-selectin in tissue micro array of gastric cancers
From 157 gastric cancer tissues, nearly 50% (n=79) tissues were positive for ICAM-1 and 54% (n=85) were positive for E-selectin by immunohistochemical staining (Fig. 2 ). There was a reverse relationship between the positivity of ICAM-1 expression and positivity of E-selectin expression (Table 1 ).
In our analysis, there was no statistically significant relationship between the expression of E-selectin and clinicopathologic factors and prognosis in these gastric cancer patients. (Table 2 ).
In the relationship between ICAM-1 and cancer recurrence, ICAM-1 was significantly correlated with cancer recurrence and when divided according to the recurrence pattern, it was mostly associated with peritoneal seeding (56.3%, 18/32 cases) ( Table 3 ).
ICAM-1 expression and its correlation with prognosis in gastric cancer patients
In survival analysis, ICAM-1-positive group showed a poor 3-year survival than the ICAM-1-negative group. (54.9% vs.
85.9%) and the disease-free survival result was also the same (Fig.   3 ).
In analysis of prognostic factors in these patients, ICAM-1 positive expression, diffuse type, depth of tumor invasion, lymph node involvement, distant metastasis, lymphovascular invasion and perineural invasion were proved to be negative prognostic factors in univariate analysis. However, in multivariate analysis, depth of tumor invasion and distant metastasis were proved to be independent prognostic factors (Table 4) .
Discussion
In western blot assay, we could identify the presence of two adhesion molecules (ICAM-1 and E-selectin) in normal stom- Values are presented as number (%). ICAM-1 = intercellular adhesion molecule-1. *P<0.05; statistically significant. Values are presented as % or mean (range). CI = confidence interval; ICAM-1 = intercellular adhesion molecule-1; inv. = invasion. *P<0.05; statistically significant. Table 5 .
Although we could not obtain the serum levels of circulating ICAM-1 because we used a retrospective study design, we could identify the presence of ICAM-1 in gastric cancer tissues comprised of different types of cells including endothelial cells, lymphocytes, monocytes and other immune cells and they could be a source of serum circulating ICAM-1. And in our analysis, So, we think this basic fundamental study should be needed. Also, more detailed invasion and migration study or proliferation study of gastric cancer cells with or without ICAM-1 inhibitor should be needed for clarification of mechanism in gastric carcinogenesis and cancer progression.
In our gastric cancer patients, we could not demonstrate ICAM-1 as an independent prognostic factor in multivariate analysis due to the powerful impact of cancer stage on survival. Although subgroup analysis was not possible because the sample size of our study was small, we think that there is a significant possibility of ICAM-1 as the independent prognostic factor in gastric cancer, especially in the advanced stage, when a large-scale, multicenter research study will be undertaken. 
